An HPLC-UV fingerprint analysis was developed for the quality evaluation of Andrographis paniculata aerial parts. HPLC-DAD-MS experiments allowed the identification of eleven diterpenes and five flavonoids. Plant material of Indian and Chinese origin was evaluated employing the developed method. The chemical fingerprints of the plant material of different origins do not show significant differences.
The aerial parts of Andrographis paniculata (Acanthaceae) have been used widely in Indian folk medicine and Ayurveda for the treatment of different diseases such as dysentery, cholera, diabetes, consumption, influenza, bronchitis and gonorrhoea [1] . Chinese medicine employs this herb mainly for its bitter properties as a treatment for digestive problems and for a variety of febrile illnesses [2] . More recently, A. paniculata standardized extracts have become very popular in Europe for the treatment of upper respiratory infection and influenza [3] . Among these extracts, the product developed by the Swedish Herbal Institute and called Kan Jang is the most widely tested. Kan Jang is standardized to contain 5.25 mg of a mixture of andrographolide and deoxyandrographolide per tablet. Andrographolide is a diterpene lactone which is considered to be the active principle. Hence all the published analytical methods are focused on the determination of andrographolide [4] [5] [6] [7] [8] [9] [10] . However, phytochemical investigations of A. paniculata have shown the presence of more than twenty labdane diterpenoids, and over ten 2'-oxygenated flavonoids have been reported. In the present paper a new HPLC method, which allows the detection of both classes of compound in plant material of different origins, is described. Since the greater part of the commercialized A. paniculata aerial parts comes from China and India, plant material of Chinese and Indian origin was analyzed.
The HPLC-UV chromatograms, recorded at 220 nm, showed several peaks (Figure 1 ), but no significant differences between the two origins. Figure 2 ). Furthermore, several fragments attributable to the loss of glucose (Glc) and to successive losses of water were observed. Peaks 1, 4 and 7 exhibited a maximum at approximately 225 nm, indicating the presence of an α,β-unsaturated-γ-lactone group with an exo-cyclic double bond. Peaks 4 and 7 showed the same ESI-MS spectra indicating that they are isomers. Peak 4 was identified as andrographolide by injection of the reference compound. A number of isomers of andrographolide were previously described [8, [11] [12] [13] , such as 14−epi-andrographolide, isoandrographolide and andropanolide, all possessing the α,β-unsaturated-γ-lactone group with an exo-cyclic double bond.
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In a previous work [8] , isoandrographolide exhibited the same HPLC behaviour as peak 7. However, isoandrographolide was described with two different structures: A [8, 12] and B [11, 13] (Figure 3 isoandrographolide (structure B) was determined by X-ray analysis [13] . In this paper, the authors isolated also a compound which exhibits the same 13 C NMR signals as the isoandrographolide structure A described in the work of Li and Fizloff [8] . Furthermore, they determined the correct stereochemistry of the compound and named it andropanolide. Hence peak 7 should be identified as andropanolide.
The ESI-MS of peak 1 exhibited the loss of a glucose unit and fragments attributable to the andrographolide moiety. Peak 1 was identified as andrographiside [12] . The ESI-MS of peaks 2 and 6 suggested that these compounds are isomers of andrographolide. However, their UV spectra showed no absorption at 220 nm indicating the presence of an α,β-unsaturated-γ-lactone group with an endo cyclic double bond. Peaks 2 and 6 were identified as the compounds previously described by Matsuda et al. [12] and named 14-deoxy-11(or 12)-hydroxyandrographolide. Peaks 3, 8, 15 and 16 exhibited UV spectra similar to those of peaks 2 and 6. The study of their ESI-MS allowed the identification of peak 3 as 14-deoxy-11-oxoandrographolide [14] , peak 8 as andropanoside, peak 15 as 14-deoxyandrographolide and peak 16 as neoandrographolide [12] . Peaks 10 and 14 exhibited a maximum at approximately 250 nm indicating the presence of two conjugated double bonds. The study of their ESI-MS allowed the identification of peak 10 as 14-deoxy-11,12-didehydroandrographiside [12] , and peak 14 as 14-deoxy-11,12-didehydroandrographolide [12] .
The ESI-MS of the flavonoids (peaks 5, 9 and 11-13) showed signals due to the loss of a glucose unit allowing the identification of the aglycons. Comparison of the UV and MS data with those of the literature allowed the identification of peak 5 as andrographidine A [15] , peak 9 as skullcapflavone I-2'-glucoside [16] , peak 11 as andrographidine C [15] , peak 12 as andrographidine E [15] and peak 13 as andrographidine D [15] . paniculata plant material, milled through a 6 mm screen, was weighted into a 250 mL Pyrex flask. After addition of 120 mL ethanol, 80% v/v, the samples were shaken in a mechanical shaker for 3 h at 60°C. The suspension was filtered through paper and the extraction procedure repeated. The obtained extracts were filtered and pooled in a 250 mL volumetric flask and finally diluted to volume with ethanol 80% v/v.
Experimental
Reference material: Andrographolide 98% (catalog number # 365645) was purchased from SigmaAldrich (Milano, Italy).
HPLC-DAD-MS analyses:
The HPLC-DAD-MS analyses were conducted on a Finnigan Surveyor HPLC system equipped with a SpectraSYSTEM DAD UV6000LP and a Finnigan MAT LCQ ion trap mass spectrometer fitted with a Microsoft ® Window ® XP™ data system and an ESI interface. The chromatographic separation was performed on a column of Zorbax SB-C18 (5 µm) (250 x 4.6 mm I.D.) from Agilent Technologies, employing water (solvent A) and methanol (solvent B). The linear gradient applied started from 60% A going to 30% A in 30 min, then in 1 min to 10% A, finally remaining 9 min at 10% A. The column temperature was set at 20°C and the flow rate at 1 mL/min. The injected volume was 10 μL. The wave length range of the DAD detector was set at 210-400 nm. Mass spectrometer conditions were optimized in order to 
